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(54) Recording medium for storing linking type information and method of processing defective 
area using the same 



(57) A recording medium storing linking type infor- 
mation and a method of processing a defective area in 
the medium. The recording medium stores information 
indicating that linking is applied immediately after the 
defective area, distinguishing a linking type which 
occurs in a general incremental recording mode from a 
linking type which occurs after the defective area. 
Defective areas are detected and registered in a prede- 
termined area (recording management data (RMD) 
area) before user data is recorded or while user data is 
being recorded in the recording medium having a plural- 
ity of continuous basic recording units, such as a digital 
versatile disc-rewritable (DVD-RW) in which recording 
and reproducing can be done repeatedly. Linking is not 
only applied in an incremental recording mode or in a 



restricted overwrite recording mode, but linking is also 
applied to an area immediately after the defective area 
which is registered in the defect list, increasing reliability 
of the user data. In addition, a test signal such as data, 
a groove wobble pattern, or a recording mark which has 
a test pattern, which functions as linking data is 
recorded in advance in a block immediately after the 
defective area detected during certification. If the test 
signal is detected after the defective area, the new user 
data is recorded immediately after a predetermined 
number of error correction code (ECC) blocks following 
the defective area without using linking, reducing the 
time for recording linking data, which is advantageous to 
real-time recording. 



FIG. 2 



1 -i 

1 !1 3 


\ 

8 


1 . 


L h \\ [ 


1 










my/A 



JUL 



Q. 

LU 



Printed by Xerox (UK) Business Services 



1 

Description 

[0001] The present invention relates to the field of 
optical recording media having continuous basic record- 
ing units, and more particularly, to a recording medium 
for storing linking type information which indicates 
whether a linking scheme applies to an area immedi- 
ately after a defective area and a method of processing 
a defective area using the same. 
[0002] Since basic recording units of a digital versa- 
tile disc-rewritable (DVD-RW) and a digital versatile 
disc-recordable (DVD-R) are positioned continuously, 
contrary to those of a DVD-Random Access Memory 
(DVD-RAM) which are divided by physical identifier 
(PID) areas or buffer fields (extra areas allocated to cor- 
respond to a requirement for controlling a spindle motor 
accurately), it is required that a recording-start point of 
each basic unit in a DVD-RW is precisely located. The 
basic recording unit of the DVD-RAM can be a sector 
and the basic recording unit of the DVD-RW can be an 
error correction code (ECC) block. 
[0003] Since the basic recording units of the DVD-R 
and the DVD-RW, which have the same physical for- 
mats, are positioned continuously as described above, 
for an incremental recording mode, that is, the mode in 
which data transmission is momentarily discontinued or 
new data is recorded following the previous data, the 
DVD-R and the DVD-RW use a linking scheme in which 
a predetermined number of bytes (for example, 3 bytes) 
of a next recording-start point are allocated as a linking 
area. In addition, there are two linking area sizes which 
are applied in incremental recording; 2 kilobytes and 32 
kilobytes. 

[0004] In the case of DVD-RW, when a defective 
area is registered in a defective area list which is regis- 
tered in a recording management data (RMD) area, the 
DVD-RW uses a restricted overwrite recording mode 
along with the linking scheme similar to the incremental 
recording mode when recording actual user data after 
the registered defective area. Therefore, the current 
DVD-RW specification only applies a linking scheme for 
the incremental recording mode and the restricted over- 
write recording mode. The DVD-RW specification does 
not define specific linking schemes for processing a 
defective area, such as defining a linking area after a 
defective area. 

[0005] Figure 1 is a diagram illustrating a linking 
scheme which occurs in a general incremental record- 
ing mode, and shows old data 4, a 32-kilobyte linking 
area 2 and new data 7. Referring to Figure 1, when 
recording of old data 4 is completed without filling up a 
basic recording unit (an ECC block unit in Figure"! ), pad- 
ding data 5 is recorded from the remaining portion of the 
basic recording unit, where no data is recorded, to a first 
sector after a sync mark 1 . Recording of the new user 
data 7 begins after recording linking data 6 in the 32-kil- 
obyte linking area 2 for incremental recording. 
[0006] In the meantime, in a case where reference 



2 

signals such as a wobble signal or a land pre-pit (LPP) 
signal are not generated as in the case of an uncorrect- 
able error, that is, in a case where a large defect exists 
across a plurality of tracks, all signals (a wobble signal, 

5 an LPP signal, etc.) are not generated at all when a 
pick-up unit passes through the defective area. In this 
case, continuous recording becomes impossible, and, 
since data must be recorded after the defective area, 
the same mode as an incremental recording mode is 

10 applied. 

[0007] In a DVD-RW, data is recorded in groove 
tracks, and information which indicates physical ECC 
block numbers is recorded in the form of pre-pits in land 
tracks and referred to as the LPP signal. In addition, 
is groove tracks are wobbled with a predetermined fre- 
quency. 

[0008] Therefore, it is necessary to define a new 
linking scheme, since as described above currently 
after the defective area a linking scheme occurs which 

20 is defined only for a general incremental recording 
mode or a restricted overwrite recording mode. Since 
the linking scheme defined by the DVD-RW specifica- 
tion applies to only an incremental recording mode and 
a restricted overwrite recording mode, the new linking 

25 scheme would apply to an area immediately after the 
defective area. 

[0009] The type of linking immediately after the 
defective area needs to be distinguished from the type 
of linking used in the general incremental recording 

30 mode and the restricted overwrite recording mode. That 
is, the linking in the general incremental recording mode 
and the restricted overwrite recording mode occurs 
when new data is recorded after stopping the recording 
of as much data as can be recorded at a time. This link- 

35 ing is not defined in a write-at-once recording mode. 
[0010] However, according to the present invention 
the linking occurs immediately after the defective area, 
and occurs in a situation in which recording data as 
much as can be recorded at a time is not completely 

40 performed. 

[0011] Therefore, it is an aim of embodiments of the 
present invention to provide a recording medium for 
storing linking type information which indicates whether 
linking occurs immediately after a defective area, in the 

45 recording medium in which basic recording units are 
positioned continuously. 

[0012] It is another aim to provide a recording 
medium in which a predetermined number of error cor- 
rection code (ECC) blocks, which have the same effect 

so as a linking area, are allocated immediately after a 
defective area, in the recording medium in which basic 
recording units are positioned continuously. 
[0013] It is still another aim to provide a method of 
processing a defective area in which user data is 

55 recorded after allocating a predetermined linking area 
immediately after a defective area according to linking 
type information which indicates whether linking occurs 
immediately after a detective area in recording. 
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[0014] It is yet still another aim to provide a method 
of processing a defective area in which recording of a 
user data begins after a predetermined number of ECC 
blocks following a defective area. 
[0015] Additional aims of embodiments of the 
invention will be set forth in part in the description which 
follows and, in part, will be obvious from the description, 
or may be learned by practice of the invention. 
[0016] According to a first aspect of the invention, 
there is provided a recording medium having a plurality 
of continuous basic recording units, the recording 
medium comprising: a defect management area regis- 
tering a list of defective areas; a linking area allocated 
immediately after one of the defective areas according 
to a predetermined linking scheme; and a predeter- 
mined area storing additional information indicating 
whether the predetermined linking scheme is applied to 
the linking area immediately after the one defective 
area. 

[0017] The additional information may comprise a 
first type information indicating whether linking occurs in 
one of an incremental recording mode and a restricted 
overwrite recording mode, and a second type informa- 
tion indicating whether linking occurs immediately after 
the defective area. 

[0018] The additional information may be stored in 
one of the basic recording units. 
[0019] The recording medium may further comprise 
a data identification area storing the additional informa- 
tion. 

[0020] The data identification area may comprise a 
sector information area, and the additional information 
is stored using a reserved bit in the sector information 
area, 

[0021] Preferably an optical power source emitting 
a write power beam during recording user data lowers 
the write power beam upon detecting the defective area 
so that the lowered power beam does not affect record- 
ing on the recording medium. 
[0022] Two or 32 kilobytes may be allocated to the 
linking area allocated immediately after the defective 
area. 

[0023] Preferably, during certification before record- 
ing user data, linking data is recorded in advance in the 
linking area allocated immediately after the defective 
area. 

[0024] The recording medium may further comprise 
a data identification area included in a sector of the 
recording medium where the defective area is located 
and store linking type information indicating that linking 
occurs immediately after the defective area and data 
type information indicating that the linking data is 
recorded in the linking area. 
[0025] Padding data may be recorded in advance 
during the certification in one of the basic recording 
units immediately before the defective area. 
[0026] The linking scheme applied to the defective 
area may be applied to each of a write-at-once record- 



ing mode, a restricted overwrite recording mode, and an 
incremental recording mode when the recording media 
is a digital versatile disc-rewritable (DVD-RW) disk. 
[0027] According to a second aspect of the inven- 

5 tion, there is provided a recording medium having a plu- 
rality of continuous basic recording units, the recording 
medium comprising: a predetermined number of error 
correction code (ECC) blocks allocated to an area 
immediately after a defective area detected during certi- 

w fication; and a defective management area registering 
in a list the defective area and information on the prede- 
termined number of ECC blocks allocated immediately 
after the defective area. 

[0028] Preferably, the predetermined number of 

is ECC blocks after the defective area is predetermined 
according to a predetermined rule. 
[0029] The recording medium may further comprise 
a test signal as a reference signal recorded in advance 
in the predetermined number of ECC blocks immedi- 

20 ately after the defective area. 

[0030] The recording medium may further comprise 
a wobble signal of a groove track as a reference signal 
recorded in advance in the predetermined number of 
ECC blocks immediately after the defective area, 

25 wherein when user data is recorded after the certifica- 
tion, recording of the user data begins immediately after 
the predetermined number of ECC blocks following the 
defective area if the reference signal is detected in the 
predetermined number of ECC blocks following the 

30 detected defective area. 

[0031] In another aspect of the invention, there is 
provided a method of processing defective areas in a 
recording medium having a plurality of continuous basic 
recording units and defective areas, comprising: (a) 

35 detecting the defective areas that occur during certifica- 
tion before recording user data and the defective areas 
that occur while recording the user data; and (b) regis- 
tering a list of the defective areas in a defect manage- 
ment area of the recording medium, and storing in a 

40 predetermined area of the recording medium additional 
information indicating whether a predetermined linking 
scheme is applied to a linking area immediately after 
one of the defective areas. 

[0032] The method may further comprise: (c) 
45 checking the additional information, if the one defective 
area registered in the defect management area is found 
when recording user data in one of the basic recording 
units; and (d) recording the user data in an area imme- 
diately after the linking area according to the predeter- 
50 mined linking scheme, if the additional information 
indicates that the linking scheme is applied to the linking 
area immediately after the one defective area. 
[0033] The process (b) may comprise storing a first 
type information and a second type information as the 
55 additional information, wherein the first type information 
indicates whether linking for incremental recording 
which occurs in the incremental recording mode and a 
restricted overwrite recording mode occurs, and the 
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second type information indicates whether linking which 
occurs immediately after the defective area occurs. 
[0034] The process (b) may comprise recording the 
additional information in one of the basic recording 
units. 

[0035] The process (b) may comprise storing the 
additional information in a data identification area of a 
sector of the recording medium in which the defective 
area is located. 

[0036] The method may further comprise: (c) 
recording linking data in advance in the linking area allo- 
cated immediately after the one defective area detected 
during the certification before recording the user data. 
[0037] The process (b) may comprise storing in a 
data identification area linking type information which 
indicates linking which occurs immediately after the one 
defective area, and data type information which indi- 
cates that linking data is recorded in the linking area. 
[0038] The method may further comprise: (d) 
recording padding data in advance in the one basic 
recording unit immediately before the defective area 
during the certification. 

[0039] The recording medium may be a digital ver- 
satile disc-rewritable (DVD-RW) disk and the defect 
management area a recording management data 
(RMD) area of the recording medium. 
[0040] The process (d) may comprise maintaining 
power of a beam emitted from an optical power source 
at a write power during recording and when the one 
defective area is found lowering the power to an extent 
that the lowered power does not affect recording. 
[0041] Preferably, the the process (d) comprises 
allocating 2 or 32 kilobytes to the linking area. 
[0042] The method may further comprise applying 
the linking scheme specified immediately after the one 
defective area to all three modes of a write-at-once 
recording mode, a restricted overwrite recording mode, 
and an incremental recording mode. 
[0043] In accordance with another aspect of the 
invention, there is provided a method of processing a 
defective area before recording user data or while 
recording the user data in a recording medium having a 
plurality of continuous basic recording units, compris- 
ing: (a) recording the user data after specifying a prede- 
termined linking scheme in a linking area immediately 
after the defective area if the defective area is found 
while recording the user data in one of the basic record- 
ing units. 

[0044] The process (a) may comprise maintaining 
power of a beam emitted from an optical power source 
at a write power during recording and when the defec- 
tive area is found lowering the power down to an extent 
that the lowered power does not affect recording. 
[0045] The process (a) may comprise allocating 2 
or 32 kilobytes to the linking area. 
[0046] The method may further comprise: (b) allo- 
cating the linking area immediately after the defective 
area during certification before recording the user data; 



and (c) recording linking data in advance in the linking 
area during the certification. 

[0047] The method may further comprise: (d) 
recording in a data identification area linking type infor- 
5 mation which indicates linking which occurs immedi- 
ately after the defective area and data type information 
which indicates linking data is recorded in the linking 
area. 

[0048] The method may further comprise: (d) 
10 recording padding data in advance in the one basic 
recording unit immediately before the defective area 
during certification. 

[0049] The method may further comprise applying 
the linking scheme specified immediately after the 

15 defective area to all three modes of a write-at-once 
recording mode, a restricted overwrite recording mode, 
and an incremental recording mode in a digital versatile 
disc-rewritable (DVD-RW) disk. 
[0050] In accordance with another aspect, there is 

20 provided a method of processing a defective area in a 
recording medium having continuously positioned basic 
recording units, comprising: (a) allocating a predeter- 
mined number of error correction code (ECC) blocks 
immediately after detecting the defective area during 

25 certification; and (b) registering in a list the defective 
area and information on the predetermined number of 
ECC blocks immediately after the defective area in a 
defect management area of the recording medium. 
[0051] The process (a) may comprise determining 

30 the predetermined number of ECC blocks immediately 
after the defective area according to a predetermined 
rule. 

[0052] The method may further comprise: (c) 
recording a predetermined test signal or wobble signal 

35 as reference signal in the predetermined number of 
ECC blocks immediately after the defective area. 
[0053] The method may further comprise: (d) 
recording after the certification user data immediately 
afterthe predetermined number of ECC blocks following 

40 the defective area if the reference signal is detected in 
the predetermined number of ECC blocks following the 
detected the defective area. 

[0054] In accordance with another aspect, there is 
provided a recording and/or reproducing apparatus 

45 recording data on a recording medium having continu- 
ous basic recording units and reading the data from the 
recording medium and processing defective areas of 
the recording medium, comprising: a pick-up device 
which records the data on the recording medium and/or 

so reproduces the data from the recording medium; and a 
processing unit which upon detecting one of the defec- 
tive areas specifies a predetermined linking scheme in a 
linking area immediately after the one defective area 
during the data recording by the pick-up device in one of 

55 the basic recording units. 

[0055] The pick-up device may comprise an optical 
power source which emits a write power beam during 
the recording of the data and lowers the write power 
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upon detecting the one defective area so that the low- 
ered power beam does not affect the recording on the 
recording medium. 

[0056] The recording and/or reproducing apparatus 
may have 2 or 32 kilobytes allocated to the linking area. 5 
[0057] The linking area may be allocated during 
certification before recording the data; and the linking 
data may be recorded in advance in the linking area dur- 
ing the certification. 

[0058] A data identification area recording linking w 
type information which indicates linking which occurs 
immediately after the defective area and data type infor- 
mation which indicates linking data is recorded in the 
linking area may be provided. 

[0059] Padding data may be recorded in advance in w 
the one basic recording unit immediately before the 
defective area during certification. 
[0060] The linking scheme specified immediately 
after the defective area may be applied to ail three 
modes of a write-at-once recording mode, a restricted 20 
overwrite recording mode, and an incremental record- 
ing mode in a digital versatile disc-rewritable (DVD-RW) 
disk. 

[0061] According to another aspect of the present 
invention, there is provided a recording and/or repro- 25 
ducing apparatus recording data on a recording 
medium having continuous basic recording units and 
reading the data from the recording medium and 
processing defective areas of the recording medium, 
comprising: a pick-up device which records the data on 20 
the recording medium and/or reproduces the data from 
the recording medium; and a processing unit allocating 
a predetermined number of error correction code (ECC) 
blocks to an area immediately after one of the defective 
areas detected during certification and registering in a 35 
defective management area a list of the one defective 
area and information on the predetermined number of 
ECC blocks allocated immediately after the one defec- 
tive area. 

[0062] Another aspect of the invention provides a 40 
recording and/or reproducing apparatus recording data 
on a recording medium having continuous basic record- 
ing units and reading the data from the recording 
medium and processing defective areas of the record- 
ing medium, comprising a process of: specifying upon 45 
detecting one of the defective areas a predetermined 
linking scheme in a linking area immediately after the 
one defective area. 

[0063] Another aspect provides a recording and/or 
reproducing apparatus recording data on a recording so 
medium having continuous basic recording units and 
reading the data from the recording medium and 
processing defective areas of the recording medium, 
comprising a process of: detecting defective areas in 
the recording medium that occur before recording the 55 
data and that occur while recording the data; and regis- 
tering a list of the defective areas in a defect manage- 
ment area in the recording medium, and storing in a 



predetermined area in the recording medium additional 
information indicating whether a predetermined linking 
scheme is applied to a linking area immediately after a 
defective area in the list of the defective areas. 
[0064] A still further aspect provides a recording 
medium having continuous basic recording units, the 
recording medium, comprising: a predetermined area in 
the recording medium storing linking type information 
indicating whether linking data is specified in an area 
immediately after a defective area of the recording 
medium. 

[0065] For a better understanding of the invention, 
and to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings 
in which: 

Figure 1 illustrates a linking scheme occurring in a 
general incremental recording mode; 

Figure 2 illustrates an example of a method of 
processing defective area according to the present 
invention; 

Figure 3 illustrates the structure of a data identifica- 
tion (DID) area as an example of storing linking type 
information according to the present invention; and 

Figure 4 illustrates another example of a method of 
processing defective area according to the present 
invention. 

Figure 5 is a block diagram of an embodiment of a 
recording/reproducing apparatus for implementing 
the present invention. 

[0066] Reference will now be made in detail to the 
present preferred embodiments of the present inven- 
tion, examples of which are illustrated in the accompa- 
nying drawings, wherein like reference numerals refer to 
the like elements throughout. The embodiments are 
described below in order to explain the present inven- 
tion by referring to the figures. 
[0067] Figure 2 illustrates an example of a method 
of processing the defective area according to the 
present invention. During certification, after registering 
a defect list in a recording management data (RMD) 
area, a linking area is allocated after the defective area, 
and the new user data is recorded after the linking area. 
[0068] The RMD area stores the list of defective 
areas found while using the recording medium as well 
as the list of the defective areas found during certifica- 
tion. According to the present invention, the RMD area 
stores the list of the defective areas found before or dur- 
ing recording of the user data. At the same time, for 
example, a data identifier (DID) area at the beginning of 
a sector (which can be the ECC block or the sector) 
where the defective data is included or located stores 
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linking type information which indicates whether or not 
linking is applied after the defective area when record- 
ing the user data. Then, the new user data is recorded 
after applying a linking scheme to the area immediately 
after the defective area. In another example, the basic 
recording unit stores the linking type information as 
additional information, which indicates whether linking 
is applied immediately after the defective area and the 
linking type information can be referenced or accessed. 
Using the linking type information, the recording 
medium can recognize the linking data, thereby differ- 
entiating between the linking data and the user data. 
[0069] That is, when the defective area 3, which is 
registered in the list of defective areas in the RMD area, 
is found while recording the user data 4, the defective 
area 3 is skipped without recording the user data. At this 
time, for the defective area 3, an optical power beam 
which is emitted from an optical power source such as a 
laser device is lowered down to a level that cannot affect 
recording, for example, under a read power beam. 
Therefore, an optical power source emitting a write 
power beam during recording the user data lowers the 
write power beam upon detecting the defective area 3 
so that the lowered power beam does not affect record- 
ing. The linking area 8 immediately after the defective 
area 3 is filled with linking data 9, and the new data 7 
begins to be recorded. The size of the linking area 8 
occurring immediately after the defective area 3 may be 
either 2 KB or 32 KB, however, a size of 2KB is advan- 
tageous in real time read/write (RTRW) operation. 
[0070] In the meantime, since linking according to 
embodiments of the present invention can be found 
through detection of the defective areas during certifica- 
tion, the linking data can be recorded in advance imme- 
diately after the detected defective area according to a 
predetermined linking scheme (2KB or 32KB). At this 
time, information is recorded in the data type informa- 
tion in the DID as shown in Figure 3 indicating that the 
linking data is recorded, and the linking type information 
indicating that linking occurs immediately after the 
defective area is recorded in the linking type information 
in the DID as shown in Figure 3. 
[0071] Since padding data (for example, OOh) is 
recorded in the remaining portion of the basic recording 
unit, in a padding data area immediately before the 
defective area, when the basic recording unit is not filled 
up with the user data, the padding data can be recorded 
in advance in the basic recording unit immediately 
before the defective area. This padding data area can 
be overwritten when recording the actual user data. 
[0072] When recording the user data after certifica- 
tion, the linking data is recorded in advance immediately 
after the defective area so that the user data can be 
recorded immediately after the linking area. Therefore, 
time for recording the linking data is shortened, and it is 
advantageous in real-time recording because the user 
data is recorded immediately after the defective area 
and the linking area. 



[0073] Figure 3 illustrates an example of storing the 
linking type information according to the present inven- 
tion in the DID area which is allocated for each sector 
and has 4 bytes. Data identification information includes 
5 sector information and a sector number, and sector 
information includes sector format type, tracking 
method, reflectivity, linking type, area type, data type, 
and layer number. 

[0074] Sector format type information of bit position 
w b31 represents constant linear velocity (CLV) or zone 
constant linear velocity (ZCLV) as follows. 

0b: CLV format type 

75 1b: Zoned format type, specified for Rewritable 
discs 

[0075] Tracking method information of bit position 
b30 represents pit tracking or groove tracking as follows. 

20 

0b: Pit tracking 

1b: Groove tracking, specified for Rewritable discs 

[0076] Reflectivity information of bit position b29 
25 represents whether reflectivity exceeds 40% or not as 
follows. 

0b: If the reflectivity is greater than 40% 

30 1 b: If the reflectivity is less than or equal to 40%. 

[0077] Area type information of bit position b27 and 
b26 represents a data area, a lead-in area, a lead-out 
area, or a middle area for a read-only disc as follows. 

35 

00b: In the data area 

01b: In the Lead-in area 

40 10b: In the Lead-out area 

1 1b: In the middle area of read-only discs 

[0078] Data type information of bit position b25 rep- 
45 resents read-only data, or the linking data as follows. 

0b: Read-only data 

1b: Linking data 

50 

[0079] Layer number information of bit position b24 
represents layer number in a single layer disc or a dual 
layer disc as follows. 

55 0b: Layer 0 of dual layer discs or single layer discs 

1b: Layer 1 of dual layer discs 
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[0080] According to embodiments of the present 
invention, linking type information is defined as follows 
and recorded, by using b28 which is a reserved bit in the 
sector information area in conventional methods. 

5 

Ob: Linking for incremental recording 

1 b: Linking after defective area 

[0081] If the linking type information is binary 10 
number "0", it indicates linking for the incremental 
recording mode, and if it is binary number "1", it indi- 
cates linking immediately after the defective area. Here, 
the linking type which occurs in the incremental record- 
ing mode or the restricted overwrite recording mode can 15 
be referred to as linking type I, and the linking type 
which occurs immediately after the defective area can 
be referred to as linking type II. 
[0082] Therefore, by indicating the linking type in 
the linking type information of the DID, the general link- 20 
ing type and the linking type according to the present 
invention can be distinguished. If information indicating 
linking immediately after the defective area is included 
in the DID of the sector in which linking occurs, when 
linking occurs in the sector it can be shown whether the 25 
linking occurred during the incremental recording mode, 
or the restricted overwrite recording mode, and whether 
the linking occurred immediately after the defective 
area. In addition, the linking type information can be 
used for high-speed data processing in a drive since 30 
with the linking type information it can be shown at once 
whether recording data is continuously recorded or 
divided by the defective area. 
[0083] The linking scheme which accompanies the 
defective area according to the present invention can be 35 
applied to all the recording modes of the DVD-RW, that 
is, the write-at-one recording mode, the restricted over- 
write recording mode, and the incremental recording 
mode. 

[0084] Figure 4 illustrates another example of a ao 
method of processing the defective area according to 
the present invention. Reference number 11 is a user 
data area where old data is recorded, reference number 
12 is a defective ECC block, reference number 13 is a 
predetermined number of ECC blocks allocated imme- 45 
diately after the defective ECC block in order to have the 
same effect as the linking area, and reference number 
1 4 is a user data area where new data is recorded. 
[0085] By using an area equal to or larger than 1 
ECC block (32KB) allocated immediately after the so 
defective area detected in certification, the data area 
from which recording of the new data begins can be 
detected without using the linking scheme. At this time, 
the predetermined number of ECC blocks immediately 
after the defective area can be registered in the RMD 55 
area, and it can be defined that the new user data area 
follows the predetermined number of ECC blocks imme- 
diately after the defective area according to a predeter- 



mined rule. 

[0086] In addition, for high speed seek, a reference 
signal such as a test signal, data or a recording mark 
which has predetermined patterns, which takes a role of 
linking data can be recorded in advance in the predeter- 
mined number of ECC block area immediately after the 
defective area. 

[0087] In recording the actual user data after certifi- 
cation, after a defective area is encountered or met, it is 
determined whether, for example, a test signal is 
detected. If the test signal is detected in the ECC blocks, 
which are allocated immediately after the defective area 
to have the same effect as the iinking area, the new data 
recording begins in the new user data area immediately 
after the predetermined number of ECC blocks following 
the defective area, which is advantageous in real-time 
recording. Since a groove track can be wobbled, the test 
signal can also be a wobble signal. 
[0088] As described above, in addition to the linking 
which occurs in incremental recording or restricted 
overwrite recording embodiments of the present inven- 
tion use linking type information which indicates that 
linking occurs immediately after the defective area. By 
doing so, even if a large defect occurs in the recording 
medium and the reference signals required for record- 
ing/reproducing are not generated, the linking scheme 
can be applied to the area immediately after the defec- 
tive area, and the new user data recording can begin, 
which increases reliability of the user data, and per- 
forms more reliable reproduction. 
[0089] Further, according to such embodiments of 
the present invention, a reference signal such as a test 
signal, data, a groove wobble pattern, or a recording 
mark which has a test pattern, which functions as iink- 
ing data is recorded in advance in a block immediately 
after the defective area detected during certification. If, 
for example, the test signal is detected after the defec- 
tive area, the new user data is recorded immediately 
after the predetermined number of ECC blocks following 
the defective area without using linking, reducing the 
time for recording linking data, which is advantageous to 
real-time recording. 

[0090] Further, a playback apparatus reads infor- 
mation recorded according to the teachings of the 
present invention. 

[0091] Further, Fig. 5 is an embodiment of a block 
diagram of a recording/reproducing apparatus for imple- 
menting the present invention. The function of the 
recording/reproducing apparatus for recording/repro- 
ducing A/V (audio/video) data using the recordable and 
rewriteable recording media such as the DVD-RW, 
DVD-R and DVD-RAM is largely divided into recording 
and reproduction. 

[0092] During recording, an AV codec and/or a host 
interface 110 compression-codes an externally applied 
AV signal according to a predetermined compression 
scheme and supplies size information for the com- 
pressed data. A digital signal processor (DSP) 120 
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receives the compressed A/V data supplied from the AV 
codec and/or the host interface 110, adds additional 
data for error correction code (ECC) processing thereto, 
and performs modulation using a predetermined modu- 
lation scheme. A radio frequency amplifier (RF AMP) 5 
130 converts the modulated data from the DSP into a 
radio frequency (RF) signal. Then, a pickup 140 records 
the RF signal supplied from the RF AMP 130 on a disk 
mounted on a turn table of the pickup 140. A servo unit 
150 receives information necessary for servo control w 
from a system controller 160 and stably performs a 
servo function for the mounted disk. 
[0093] During playback of information data stored 
on the disk, the pickup 140 picks up the optical signal 
from the disk having the information data stored therein, 75 
and the information data is extracted from the optical 
signal. The RF AMP 130 converts the optical signal into 
an RF signal, and extracts the servo signal for perform- 
ing a servo function, and modulated data. The DSP 120 
demodulates the modulated data supplied from the RF 20 
AMP 130 corresponding to the modulation scheme 
used during modulation, performs an ECC process to 
correct errors, and eliminates added data. The servo 
unit 150 receives information necessary for servo con- 
trol from the RF AMP 130 and the system controller 25 
160, and stably performs the servo function. The AV 
codec and/or the host interface 110 decodes the com- 
pressed A/V data supplied from the DSP 120 to output 
an A/V signal. The system controller 160 controls the 
overall system for reproducing and recording the infor- 30 
mation data from and on the disk mounted on the turn 
table of the pickup 140. 

[0094] The DSP 1 20 and the system controller 1 60 
handle processing the data during recording and repro- 
duction, including performing linking schemes in con- 35 
nection with recording and reproducing as well as 
performing linking schemes when processing defective 
areas on the media during recording and reproducing. 
That is, while recording the user data after certification, 
the system controller 160 recognizes one of defective 40 
area registered in list of defected areas and controls 
recording the user data processed by DSP 120 immedi- 
ately after the linking area (specified by a predeter- 
mined linking scheme) following the one defective area. 
[0095] Although a few preferred embodiments of 45 
the present invention have been shown and described, 
it would be appreciated by those skilled in the art that 
changes may be made in this embodiment without 
departing from the principles and spirit of the invention, 
the scope of which is defined in the claims and their so 
equivalents. 

[0096] The reader's attention is directed to all 
papers and documents which are filed concurrently with 
or previous to this specification in connection with this 
application and which are open to public inspection with 55 
this specification, and the contents of all such papers 
and documents are incorporated herein by reference. 
[0097] All of the features disclosed in this specifica- 



tion (including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
[0098] Each feature disclosed in this specification 
(including any accompanying claims, abstract and 
drawings), may be replaced by alternative features 
serving the same, equivalent or similar purpose, unless 
expressly stated otherwise. Thus, unless expressly 
stated otherwise, each feature disclosed is one example 
only of a generic series of equivalent or similar features. 
[0099] The invention is not restricted to the details 
of the foregoing embodiment(s). The invention extend to 
any novel one, or any novel combination, of the features 
disclosed in this specification (including any accompa- 
nying claims, abstract and drawings), or to any novel 
one, or any novel combination, of the steps of any 
method or process so disclosed. 

Claims 

1. A recording medium having a plurality of continu- 
ous basic recording units, the recording medium 
comprising: 

a defect management area registering a list of 
defective areas; 

a linking area allocated immediately after one 
of the detective areas according to a predeter- 
mined linking scheme; and 

a predetermined area storing additional infor- 
mation indicating whether the predetermined 
linking scheme is applied to the linking area 
immediately after the one defective area. 

2. The recording medium of claim 1 , wherein the addi- 
tional information comprises a first type information 
indicating whether linking occurs in one of an incre- 
mental recording mode and a restricted overwrite 
recording mode, and a second type information 
indicating whether linking occurs immediately after 
the defective area. 

3. The recording medium of claim 1 or 2, wherein the 
additional information is stored in one of the basic 
recording units. 

4. The recording medium of claim 1, 2 or 3 further 
comprising a data identification area storing the 
additional information. 

5. The recording medium of claim 4, wherein the data 
identification area comprises a sector information 
area, and the additional information is stored using 
a reserved bit in the sector information area. 
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6. The recording medium of any of claims 1 to 5, 
wherein an optical power source emitting a write 
power beam during recording user data lowers the 
write power beam upon detecting the defective area 

so that the lowered power beam does not affect 5 
recording on the recording medium. 

7. The recording medium of any of claims 1 to 6, 
wherein 2 kilobytes are allocated to the linking area 
allocated immediately after the defective area. 10 

8. The recording medium of any preceding claim, 
wherein 32 kilobytes are allocated to the linking 
area allocated immediately after the defective area. 

15 

9. The recording medium of claim 1 , wherein, during 
certification before recording user data, linking data 
is recorded in advance in the linking area allocated 
immediately after the defective area. 

20 

10. The recording medium of claim 9, further compris- 
ing a data identification area included in a sector of 
the recording medium where the defective area is 
located and stores linking type information indicat- 
ing that linking occurs immediately after the defec- 25 
tive area and data type information indicating that 
the linking data is recorded in the linking area. 

11. The recording medium of claim 9 or 10, wherein 
padding data is recorded in advance during the cer- 30 
tificatlon in one of the basic recording units immedi- 
ately before the defective area. 

12. The recording medium of any preceding claim, 
wherein the linking scheme applied to the defective 35 
area is applied to each of a write-at-once recording 
mode, a restricted overwrite recording mode, and 

an incremental recording mode when the recording 
media is a digital versatile disc-rewritable (DVD- 
RW) disk. 40 

13. A recording medium having a plurality of continu- 
ous basic recording units, the recording medium 
comprising: 

45 

a predetermined number of error correction 
code (ECC) blocks allocated to an area imme- 
diately after a defective area detected during 
certification; and 

50 

a defective management area registering in a 
list the defective area and information on the 
predetermined number of ECC blocks allo- 
cated immediately after the defective area. 

55 

14. The recording medium of claim 1 3, wherein the pre- 
determined number of ECC blocks after the defec- 
tive area is predetermined according to a 



predetermined rule. 

15. The recording medium of claim 13 or 14, further 
comprising a test signal as a reference signal 
recorded in advance in the predetermined number 
of ECC blocks immediately after the defective area. 

16. The recording medium of claim 13, further compris- 
ing a wobble signal of a groove track as a reference 
signal recorded in advance in the predetermined 
number of ECC blocks immediately after the defec- 
tive area, wherein when user data is recorded after 
the certification, recording of the user data begins 
immediately after the predetermined number of 
ECC blocks following the defective area if the refer- 
ence signal is detected in the predetermined 
number of ECC blocks following the detected 
detective area. 

17. A method of processing defective areas in a record- 
ing medium having a plurality of continuous basic 
recording units and defective areas, comprising: 

(a) detecting the defective areas that occur dur- 
ing certification before recording user data and 
the defective areas that occur while recording 
the user data; and 

(b) registering a list of the defective areas in a 
defect management area of the recording 
medium, and storing in a predetermined area 
of the recording medium additional information 
indicating whether a predetermined linking 
scheme is applied to a linking area immediately 
after one of the defective areas. 

18. The method of claim 17, further comprising: 

(c) checking the additional information, if the 
one defective area registered in the defect 
management area is found when recording 
user data in one of the basic recording units; 
and 

(d) recording the user data in an area immedi- 
ately after the linking area according to the pre- 
determined linking scheme, if the additional 
information indicates that the linking scheme is 
applied to the linking area immediately afterthe 
one defective area. 

19. The method of claim 1 7 or 1 8, wherein the process 
(b) comprises storing a first type information and a 
second type information as the additional informa- 
tion, wherein the first type information indicates 
whether linking for incremental recording which 
occurs in the incremental recording mode and a 
restricted overwrite recording mode occurs, and the 
second type information indicates whether linking 
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which occurs immediately after the defective area 
occurs. 

20. The method of claim 1 7, wherein the process (b) 
comprises recording the additional information in 
one of the basic recording units. 

21. The method of claim 17, wherein the process (b) 
comprises storing the additional information in a 
data identification area of a sector of the recording 
medium in which the defective area is located. 

22. The method claim 17, further comprising: 

(c) recording linking data in advance in the link- 
ing area allocated immediately after the one 
defective area detected during the certification 
before recording the user data. 

23. The method of claim 22, wherein the process (b) 
comprises storing in a data identification area link- 
ing type information which indicates linking which 
occurs immediately after the one defective area, 
and data type information which indicates that link- 
ing data is recorded in the linking area. 

24. The method of claim 22, further comprising: 

(d) recording padding data in advance in the 
one basic recording unit immediately before 
the defective area during the certification. 

25. The method of claim 17, wherein the recording 
medium is a digital versatile disc-rewritable (DVD- 
RW) disk and the defect management area is a 
recording management data (RMD) area of the 
recording medium. 

26. The method of claim 1 8, wherein the process (d) 
comprises maintaining power of a beam emitted 
from an optical power source at a write power dur- 
ing recording and when the one defective area is 
found lowering the power to an extent that the low- 
ered power does not affect recording. 

27. The method of claim 1 8, wherein the process (d) 
comprises allocating 2 kilobytes to the linking area. 

28. The method of claim 18, wherein the process (d) 
comprises allocating 32 kilobytes to the linking 
area. 

29. The method of claim 18, further comprising apply- 
ing the linking scheme specified immediately after 
the one defective area to all three modes of a write- 
at-once recording mode, a restricted overwrite 
recording mode, and an incremental recording 
mode. 



30. A method of processing a defective area before 
recording user data or while recording the user data 
in a recording medium having a plurality of continu- 
ous basic recording units, comprising: 

5 

(a) recording the user data after specifying a 
predetermined linking scheme in a linking area 
immediately after the defective area if the 
defective area is found while recording the user 

10 data in one of the basic recording units. 

31. The method of claim 30, wherein the process (a) 
comprises maintaining power of a beam emitted 
from an optical power source at a write power dur- 

15 ing recording and when the defective area is found 
lowering the power down to an extent that the low- 
ered power does not affect recording. 

32. The method of claim 30, wherein the process (a) 
20 comprises allocating 2 kilobytes to the linking area. 

33. The method of claim 30, wherein the process (a) 
comprises allocating 32 kilobytes to the linking 
area. 

25 

34. The method of claim 30, further comprising: 

(b) allocating the linking area immediately after 
the defective area during certification before 

30 recording the user data; and 

(c) recording linking data in advance in the link- 
ing area during the certification. 

35. The method of claim 34, further comprising: 

35 

(d) recording in a data identification area linking 
type information which indicates linking which 
occurs immediately after the defective area and 
data type information which indicates linking 

40 data is recorded in the linking area. 

36. The method of claim 34, further comprising: 

(d) recording padding data in advance in the 
45 one basic recording unit immediately before 

the defective area during certification. 

37. The method of claim 30, further comprising apply- 
ing the linking scheme specified immediately after 

so the defective area to all three modes of a write-at- 
once recording mode, a restricted overwrite record- 
ing mode, and an incremental recording mode in a 
digital versatile disc-rewritable (DVD-RW) disk. 

55 38. A method of processing a defective area in a 
recording medium having continuously positioned 
basic recording units, comprising: 
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(a) allocating a predetermined number of error 
correction code (ECC) blocks immediately after 
detecting the defective area during certifica- 
tion; and 

(b) registering in a list the defective area and 5 
information on the predetermined number of 
ECC blocks immediately after the defective 
area in a defect management area of the 
recording medium, 

w 

39. The method of claim 38, wherein the process (a) 
comprises determining the predetermined number 
of ECC blocks immediately after the defective area 
according to a predetermined rule. 

15 

40. The method of claim 38, further comprising: 



41. The 



42. A recording and/or reproducing apparatus record- 
ing data on a recording medium having continuous 
basic recording units and reading the data from the 
recording medium and processing defective areas 
of the recording medium, comprising: 

a pick-up device which records the data on the 
recording medium and/or reproduces the data 
from the recording medium; and 
a processing unit which upon detecting one of 
the defective areas specifies a predetermined 
linking scheme in a linking area immediately 
after the one defective area during the data 
recording by the pick-up device in one of the 
basic recording units. 

43. The recording and/or reproducing apparatus of 
claim 42, wherein the pick-up device comprises an 
optical power source which emits a write power 
beam during the recording of the data and lowers 
the write power upon detecting the one defective 
area so that the lowered power beam does not 
affect the recording on the recording medium. 

44. The recording and/or reproducing apparatus of 
claim 42, wherein 2 kilobytes are allocated to the 
linking area. 



20 

45. The recording and/or reproducing apparatus of 
claim 42, wherein 32 kilobytes are allocated to the 
linking area. 

46. The recording and/or reproducing apparatus of 
claim 42, wherein 

the linking area is allocated during certification 
before recording the data; and 

the linking data is recorded in advance in the 
linking area during the certification. 

47. The recording and/or reproducing apparatus of 
claim 42, further comprising: 

a data identification area recording linking type 
information which indicates linking which 
occurs immediately after the defective area and 
data type information which indicates linking 
data is recorded in the linking area. 

48. The recording and/or reproducing apparatus of 
claim 46, wherein padding data is recorded in 
advance in the one basic recording unit immedi- 
ately before the defective area during certification. 

49. The recording and/or reproducing apparatus of 
claim 42, wherein the linking scheme specified 
immediately after the defective area is applied to all 
three modes of a write-at-once recording mode, a 
restricted overwrite recording mode, and an incre- 
mental recording mode in a digital versatile disc- 
rewritable (DVD-RW) disk. 

50. A recording and/or reproducing apparatus record- 
ing data on a recording medium having continuous 
basic recording units and reading the data from the 
recording medium and processing defective areas 
of the recording medium, comprising: 

a pick-up device which records the data on the 
recording medium and/or reproduces the data 
from the recording medium; and 

a processing unit allocating a predetermined 
number of error correction code (ECC) blocks 
to an area immediately after one of the defec- 
tive areas detected during certification and 
registering in a defective management area a 
list of the one defective area and information on 
the predetermined number of ECC blocks allo- 
cated immediately after the one defective area. 

51. A recording and/or reproducing apparatus record- 
ing data on a recording medium having continuous 
basic recording units and reading the data from the 
recording medium and processing defective areas 
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(c) recording a predetermined test signal or 
wobble signal as reference signal in the prede- 
termined number of ECC blocks immediately 20 
after the defective area. 

method of claim 40, further comprising: 

(d) recording after the certification user data 25 
immediately after the predetermined number of 
ECC blocks following the defective area if the 
reference signal is detected in the predeter- 
mined number of ECC blocks following the 
detected the defective area. 30 
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of the recording medium, comprising a process of: 

specifying upon detecting one of the defective 
areas a predetermined linking scheme in a link- 
ing area immediately after the one defective 5 
area. 

52. A recording and/or reproducing apparatus record- 
ing data on a recording medium having continuous 
basic recording units and reading the data from the to 
recording medium and processing defective areas 

of the recording medium, comprising a process of: 

detecting defective areas in the recording 
medium that occur before recording the data 15 
and that occur while recording the data; and 

registering a list of the defective areas in a 
defect management area in the recording 
medium, and storing in a predetermined area 20 
in the recording medium additional information 
indicating whether a predetermined linking 
scheme is applied to a linking area immediately 
after a defective area in the list of the defective 
areas. 25 

53. A recording medium having continuous basic 
recording units, the recording medium, comprising: 

a predetermined area in the recording medium 30 
storing linking type information indicating 
whether linking data is specified in an area 
immediately after a defective area of the 
recording medium. 

35 
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